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DETAILED ACTION 

Claims 21-41 have been examined. 

Claims 1-20 have been canceled. 

Claims 21, 22, 28, 29, 35, 36, have been amended. 



Specification 

1 . The abstract of the disclosure is objected to because the Abstract is more than 1 50 words. 
Correction is required. See MPEP § 608.01(b). 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 21-41 are rejected under 35 U.S.C. 102(b) as being anticipated by "Space and 
Time Efficient Memory Layout for Multiple Inheritance", Joseph Gil et al, 1999. 
Examiner's Interpretations 

A. The number of level of inheritance is not distinguishable. The process is the same regardless 
(third class, fourth class etc) see Title multiple inheritance 

B. The number of classes present can be the maximal independent set. 

Claim 21 

A method for compiling object oriented code to produce an application having a reduced size, 
comprising: determining a virtual base class of the object oriented code virtually derived by a 
plurality of classes, each sub object of the plurality of classes comprising a virtual base pointer to 
a sub object of the virtual base class; inlining the virtual base class into at least a first class of the 
plurality of classes, wherein the virtual base class is stored in a fixed offset in a memory 
layout of the first class; and compiling the object oriented code to produce the application. 
Examiner's Rejection 
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Gil anticipates compiling object oriented code to produce an application having a reduced size 
(Gil, page 261, section 3.1 Eliminating Transitive Virtual Inheritance"), by determining a virtual 
base class of the object oriented code virtually derived by a plurality of classes (Gil, page 257 - 
260), each sub object of the plurality of classes comprising a virtual base pointer to a sub object 
of the virtual base class (Gil, page 258, Figure 1 and the definitions and text supporting figure - 
subobject graph ); inlining the virtual base class into at least a first class of the plurality of 
classes (Gil, page 261, 3 Streamlining Virtual Inheritance), wherein the virtual base class is 
stored in a fixed offset in a memory layout of the first class (Gil, page 256, 1.1 Multiple 
Inheritance in C++ ); and compiling the object oriented code to produce the application (Gil, 
page 256, Abstract). 

Claim 22 

The method of claim 21, wherein inlining comprises: eliminating a virtual base pointer to the sub 
object of the virtual base class from a memory layout of the first class; and storing the sub object 
of the virtual base class in a the fixed offset in the memory layout of the first class in which the 
virtual base pointer was eliminated, wherein the sub object is shared via a virtual base 
pointer to the subobject at the fixed offset in the memory layout of the first class . 
Examiner's Rejection 
See page 260, of rejection for claim 1 

Claim 23 

The method of claim 21, further comprising: determining the first class derived from the virtual 
base class to be duplicated in a second class that inherits from the first class; and preventing 
inlining of the virtual base class into the first class. 
Examiner's Rejection 

As per claim 21 canceling inheritance prevents inlining. 
Claim 24 

The method of claim 21, further comprising: determining a third class that inherits from the 
virtual base class through a set of classes, where each class of the set of classes virtually inherits 
from the virtual base class; and inlining the virtual base class into at least a second class of the 
set of classes. 
Examiner's Rejection 
Inlining as per claim 22. 

Claim 25 

The method of claim 24, wherein the set of classes is a maximal independent set. 
Examiner's Rejection 

The result of inheritance produces a maximal independent set (As per claim 21). 
Claim 26 

The method of claim 24, where inlining comprises: eliminating a virtual base pointer to the 
subobject of the virtual base class from the memory layout of the second class; and storing the 
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subobject of the virtual base class in a fixed offset in the memory layout of the second class in 
which the virtual base pointer was eliminated. 
Examiner's Rejection 

The mechanism as per claim 22. The level of inheritance in the model is not a factor in 
determining patentability. It does indicate more than one level which is well known to be part of 
C++ as per claim 21. (covered by Gil). 

Claim 27 

The method of claim 24, further comprising: determining the second class derived from the 

virtual base to be duplicated in a fourth class that inherits from the second class; and preventing 

inlining of the virtual base class into the second class. 

Examiner's Rejection 

As per the rejection for claim 26. 

Claim 28 

A method for compiling object oriented code to produce an application having a reduced size, 
comprising: removing transitive virtual inheritance from between a virtual base class and a first 
class inheriting from the virtual base class, wherein the first class inherits non-virtually from a 
second class and the second class inherits virtually from the virtual base class, upon determining 
the presence of transitive virtual inheritance; removing single virtual inheritance from between 
the virtual base class and a third class virtually inheriting from the virtual base class, wherein the 
third class is the only class inheriting from the virtual base class, upon determining the presence 
of single virtual inheritance; determining a virtual base class of the object oriented code virtually 
derived by a plurality of classes, each subobj ect of the plurality of classes comprising a virtual 
base pointer to a subobject of the virtual base class; inlining the virtual base class into at least a 
fourth class of a plurality of classes virtually derived from the virtual base class, wherein the 
virtual base class is stored in a fixed offset in a memory layout of the fourth class; and 
compiling the object oriented code to produce the application 
See the rejection for claim 21 . 

Claim 29 

The method of claim 28, wherein inlining comprises: eliminating a virtual base pointer to a 
subobj ect of the virtual base class from a memory layout of the fourth class; and 
storing the subobject of the virtual base class in a the fixed offset in the memory layout of 
the fourth class in which the virtual base pointer was eliminated, wherein the subobject is shared 
via a virtual base pointer to the subobject at the fixed offset in the memory layout of the fourth 
class. See the rejection for claim 22. 

Claim 30 

The method of claim 28, further comprising: determining the fourth class derived from the 
virtual base class to be duplicated in a fifth class that inherits from the fourth class; and 
preventing inlining of the virtual base class into the fourth class. 
See the rejection for claim 23. 
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Claim 31 

The method of claim 28, further comprising: determining a seventh class that inherits from the 
virtual base class through a set of classes, where each class of the set of classes virtually inherits 
from the virtual base class; and inlining the virtual base class into at least a sixth class of the 
plurality of classes that virtually inherit from the virtual base class. 
See the rejection for claim 24. 

Claim 32 

The method of claim 31, wherein the set of classes is a maximal independent set. 
See the rejection for claim 25. 

Claim 33 

The method of claim 31, wherein inlining comprises: eliminating a virtual base pointer to the 
subobject of the virtual base class from the memory layout of the sixth class; and storing the 
subobject of the virtual base class in a fixed offset in the memory layout of the sixth class in 
which the virtual base pointer was eliminated. 
See the rejection for claim 26. 

Claim 34 

The method of claim 31, further comprising: determining the sixth class derived from the virtual 
base class to be duplicated in a eigth class that inherits from the sixth class; and preventing 
inlining of the virtual base class into the sixth class. 
See the rejection for claim 27. 

Claim 35 

A method for compiling object oriented code to produce an application having a reduced size, 
comprising: removing transitive virtual inheritance from between a virtual base class and a first 
class inheriting from the virtual base class, wherein the first class inherits non-virtually from a 
second class and the second class inherits virtually from the virtual base class, upon determining 
the presence of transitive virtual inheritance; determining a virtual base class of the object 
oriented code virtually derived by a plurality of classes, each subobj ect of the plurality of classes 
comprising a virtual base pointer to a subobject of the virtual base class; inlining the virtual base 
class into at least a third class of a plurality of classes virtually derived from the virtual base 
class, wherein the virtual base class is stored in a fixed offset in a memory layout of the third 
class; and compiling the object oriented code to produce the application 
See the rejection for claim 21 . 

Claim 36 

The method of claim 35, wherein inlining comprises: eliminating a virtual base pointer to the 
subobj ect of the virtual base class from the memory layout of the third class; and storing the 
subobject of the virtual base class in a the fixed offset in the memory layout of the third class in 
which the virtual base pointer was eliminated, wherein the subobject is shared via a virtual base 
pointer to the subobject at the fixed offset in the memory layout of the third class. 
See the rejection for claim 22. 
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Claim 37 

The method of claim 35, further comprising: determining the third class derived from the virtual 
base class to be duplicated in a fourth class that inherits from the third class; and preventing 
inlining of the virtual base class into the third class. 
See the rejection for claim 23. 

Claim 38 

The method of claim 35, further comprising: determining a fourth class that inherits from the 
virtual base class through a set of classes, where each class of the set of classes virtually inherits 
from the virtual base class; and 

inlining the virtual base class into at least a fifth class of the plurality of classes that 
virtually inherit from the virtual base class. 
See the rejection for claim 24. 

Claim 39 

The method of claim 38, wherein the set of classes is a maximal independent set. 
See the rejection for claim 25. 

Claim 40 

The method of claim 38, wherein inlining comprises: eliminating a virtual base pointer to the 
subobject of the virtual base class from a memory layout of the fifth class; and storing the 
subobject of the virtual base class in a fixed offset in the memory layout of the fifth class in 
which the virtual base pointer was eliminated. 
See the rejection for claim 26. 

Claim 41 

The method of claim 38, further comprising: determining the fifth class derived from the virtual 
base class to be duplicated in a sixth class that inherits from the fifth class; and preventing 
inlining of the virtual base class into the fifth class. 
See the rejection for claim 27. 

Conclusion 

4. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
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MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Correspondence Information 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Todd Ingberg whose telephone number is (571) 272-3723. The 
examiner can normally be reached on during the work week.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Meng-Ai An can be reached on (571) 272-3756. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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